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[gSias] 98-038119 
immmxn 1998/09/15 

^SSSl e^S HAISx|0| X-jl>ISxl ^ 3 g^S 
[^hgoj Apparatus for Eliminating Afterimage in Licquid Crystal Dis 

play and Method Tliereof 

[SSSSl LG ELECTRONICS INC. 
[CHHXH ^IhS 
[ftaaiSHl 11006955 

I S a SJ ^ 1 02-526-4724 
[^SeiSl 150-721 

[^^1 KR 

[□aisji 

[QHE.I2i3Hl A374 

[ a S 1 02-555-5654 

[^fflSjsl 135-080 

i^±] MmmmM i^y^ 649-4 

[gS^Sl LEE, Hyun Chang 
[^aj^^eiSl 680105-1042519 
73Q-040 

l^±] ^^mEi ^DIAI m^B 146 eSOHfM 101S 603s 

i^m] KR 

[SSaSl YOUN, Won Gyun 
[^aJs^SJsl 711219-1690722 
706-070 

l^±] LH^S^AI ^^=^ mm 153 QHXF^OhUhS 6S 403s 
KR 

[?ixii mo\^ »i4220| ^aoii ojohw ?i2h aoi saisuQ. 
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20 e 

i^^ds^ssi 0 a 
t^A^g^s] 0 m. 

\m'A\\ 32,000 S! 

2. aSlAi fiOfAH. SAilAi(^ 

3. S Sl^S) 



29.000 gj 
3,000 §! 

0 S! 
0 gj 



^ ^^(off)€ ^<^l-£ sl-dt^ioi] ^s>^ s^-'^ 

^ ^^^^ ^^^^^ ^7l-^Vo|. «1-nVE^;^l>,E^^ ^_C^^A]7l^ 

TFT^l ^11^<^1 ^^^^^ ^ ^fe ^^^M ^7>Al^o.^Ml sl-dii^flsflAlEloil ^ 
7]^ ^ 9XA] ^4. 
S. 8 
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""A^^ S.^]^^^2] ^^j- ^fl7^^>^l ^ ZL «o^^ (Apparatus For Eliminating 
Afterimage in Licquid Crystal Display and Method Thereof) 

£^ ^^^^^ sfl'i^ 2l-4i^<a-^ 

£- 7^ £ 6^] ^^]^ Vgl ^Ajc^l^ M-El-q]^ 

£ 8^ i 70II SA]^ Vgl ^^^^o] ^>ci-^ nflo^ 

i 9^ £ 6011 ^^]^ Vgl ^^^^-^^ ^fl2 ^^Ic^ll- M-Bl-i^^ s]^£. 
10^ 5L 6^1 ^^]^ Vgl ^5^^-^^ ^13 ^Ajcll^ 
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2 : 4 : Vgl ^^^j-^ 

6 : Vgh ^<§^^Jf 8 : Vcom ^8^^^ 

11 : TflolEe^o] 12 : ^^^9^^a]b\ 

13 : cljoiBje^-oi 14 ; a] 

15 : 20 : 7\\<^]^ ^^\-o]n] 

30 : cIlolE] cefoltH 40 : ^^^^S^l^^i 

52 : Vee 54 : Vgl 

56 : ^§1- 

^ ^A^S., ^§1 ^^o] i2.^(off)^ ^<^l-£ Sl-dli^ioii ^a]^ ^sr>S "y^V^ Sj-'i^ 

QflB^H. nil EBJ ^(Active Matrix Matrix) S^l^], 1:^ 

4^;^!-^^^ TFTCThin Film Transister )1- '^]-§r^ S^l^V^jS^ 7l]^ol 7> 

^ ^ellal^(Television)'^m- ^^(Lap-Top)^ s^^i^ ^ (Personal Computer) 
1^ 7llolEel-o](ii)oll TflojESf C-llolEfef 01(13)011 
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% TFT(10)2f, o] TFT(10)2] =Eflo]i!)- ^^^<a-^(Vcai) ^V^^l^ll 

>iol :£A|E]o] oicf TFT(IO)^ Sl-^^i-aAlAl tHoIec^] ^b^^ov oj^i-o^ ^o^vo] o] 
7]-^o.^>i^ El-^(Turn-on)s]cH cfl^lBl-el-ol (13)^ ?1] sfl ^1 B] ( 12 ) ^ ti^i^flBflA] 
Bl(14)o11 ^^A]^cf. iifilJi ^^^7ll5llAlEl(i2)^ Ji2i?llsllAlEl(l4)^ TFT(10)7> 

TFT(10)7l- ofl^l-^l ^A^\-A\ ^A. "yal^ ^^^1, ^^^<a-(VooM)^ 

o]^*]- e^-o]n>i:f ^A^o] «l:cfl7> ^cf. •^-"^^S^l ^^i^:) ^(on) "^^^ 

^%^\ ^--2-^(turn-off)^'a Tfl o] MS-f^^ (Vgl ) , ^i--^ds:(Vd) ^ ^-f-^ 
^^^Ai, 01 7l;^i^^(GND)e^- ^\ A, Tflo] E^-f (Vgl ) 

^^(turn-off)^ ^, Tllo] o.^oj(vgi)^ 7lx-]^-?]^ ^^^l^o.^^^ 



(Vee)7|- 7llolEefol(n)j4 E^^l>,Bl(Ql)o] o]Ti]B\6\\ ^-f-O.^ ^^^l^l 

-¥-^^^^^(Vee)# ^J-^^ ^l-^ys] %v^^<a-( Breakdown Voltage) tIIoIee]. 
<?l(ll)oll ^^^VtII ^cf. 1:^, -^^^^^^(Vee)7V -5V01J1 ^flM tq-o]o_c 

PNP^ E^^l^iBlSAi ofl^js-l-sl ^^o] ^(on) >^i-Efll- ^;^l5>^ ^j^^^Bfl'iCSV 
3.3V)^ ^^«^(Vdd)o1 ^1-^^ tHo]^"^! 917}^"^. °1 all, -^^;^l>iBl(Ql)fil o] 

^, ^-^^^^^(Vee)^ ^^^^^^^(VDD)fe 7]7^^^(Gm)^ ^^^}7\] -^^Hl, 

E^x]>,El(Qi)^ ^^^^^^^(Vdd)7> 7lx-1^^(GND)S ^^^cHl icj-ef ^-^£]o^ o] 
PlB]^ ^^Al^lTll ^cf. <^1 "11, Tll'^l^^^-^^CVgDfe :e^;^1>,b1(qi) 

7} 0^1-21- 7l>^^^^(GND)S ^^^7]] ::iHlJi ^flH '^'li^ (ZD)^ 

^^^^^^(Vee)sI- 7l1olE^^;5i^(Vgl)7> 7lx-l^^(GND)^ ^^^-^l ^-e^- ^^vsV^;] 

0B^^?]l2|lAlE^(12) ^ riS?B3ZflAlBl(14)oll ^^^Cf. el-Ol OlO^^ ^^^] ;^lol 

^-f, ^*^<^.HVcai)^ 7l7^^^(GND)^ <^1 «fl , <^Jj^^S^l^-S 



oflAi^ 7]7.]^^(Gm)'^] nflsl-a] efl^^ Sf^il-o] ^^flSfTfl i^JL 

^^]o]] 7]7;\^^{Gm)o\] cflSl-c^ ^^^-^^ Bfl'iS Sj-Jnl-'^l #^11 §1-^1 ^ 

^■S-^'a-(VcoM)^ 7lx^^^(GND)^ ^^^VTll 7l;<i^^(GND)o]l cflsH ^^^^ 

efl'iS 5}-d;il:<^l TFTfe ^fl'i'^l "^§l-7ll ^^^^l^ A^ Sl-dtl:<:H| 

^^d^ 7l^i^^(GND)^ ^^S>7ll ^4. ^, 5l-4i^^^'a-(Vp)ol 7]^-l^^ 

(GND)l- 7l^o.^ «-^A^(-)o^ ojj^^7fl3zj)AlEl(l2)2l ^g-^-ofl^ 

TFT(IO)^ TllojEcHl o]7^£]^ ^ovo] 3}-4i^;5i^<^«i-(Vp):y.r:f ^7\] ^q-. ;g o.^ 

Q«^^?l]5flAlEl(i2)oil ^^jg ^^Flro] cllo]Ble]-ol(13) ^^.^S. t.>o] sfl^s] a] ^x^e]- 

Moll, 71;<-1^^(GND)<^1 T:fls><^ sfl'i^ sj-rl^lroll 

TFTfe ^fl^c,] ^^§1 ^}Ta:£lol 5l-4i^<a-(Vp)^ A^Al©] 7lx^^^(GND)S n^^§>^1 
^cf. ^, ^^^1 ^^(off)£)7l ^, sl-4x^^^«a-(Vp)ol 7l7-1;^^(GND)l- 7l^o. 
^ ^^^^^(+)^ "^-^^7l]5|)AlB](i2)^ ^-f<^l^ TFT(IO)^ TljojEoil 

°d7]-El^ ^"y-oj Sl-dt^^^<a-(Vp)Jiq- ^711 ^t:]-. olo)] trfel, <ai;^S-l:Sl ^^o] 

[^vt^o] o]^ji:^} 7]#^ 321-711] 

4el-^i, ^ ^^^^ o-^^SAl^vfloi] oio^^i ^^^^o] ^v^si ^ s|. 



^ ^^^S^ ^^T- ^fl7-1*S-^^ ^^^^^ 'a7>til-o> wVol-E^^l^E] 

>^V7l S.^ <i]oll ^ ^x^o^ cf^ fi-^ ^ ^^11:^ ^^^^^ -€^H1 

:£ 6^ ^-^^^ a^l^^m ni 711^ 7llolEe|.oi:i-(ii)j7|. „ 7l]5l tllolE^-e^-ol-i: 
(13)0] HL^l-SlTll ^>^£i ^^^^a-el-'y #(15)01 711 olEc^ol ^(11)21- 



TFT^ =sllo]^^l-sq- ^-g-^^^a-e^-^lrdS) A><^l^lfe ^ n ^] B\ (12) ^ ^Si^^a] 

(20)^, cll<^lEl-efois.(i3)oii ^^£jo]^ z^]o]^ ^2^o]&|(30)<2}, 7] (GND)^ 
Vdd ^^§>7l ^-3-^(2)^21-, ^-^-^(2)^ 711 ojE =£]-<^la1 

(20) ^l-oioii ^g^sjo^ Tflolje :^el-oitH (20)011 A-i^ efl^o] ^]o]^ ^^i- -g- 

Vgl ^^^^-^(4) ^ Vgh ^5^^^(6)51-, ^€ ^^-^(2)21- ^^^<^g-Hl-<ai: 
(15) Al-oHl ^^^o] ^^^'^J^^9l^a5)o]] ^-l-^'^aHVcoM)^ ^^§1-71 ^t!: Vcom ^5 
^^-¥-(8)1- ^al^Vcf. TflolE ^el-olal(20)^ ^a>^^^ m 7ll^ Tllol e e^-ois.(ii) 
«^1 ^^mo^^ ^^^o.^^ ^-^^^a^l^^a(40) ^i-sl Sl-41-i-ol 1 ej-o]^^ ^^>^^^ 
^Vcf. c^lolEl- ^Sl-olti|(30)^ ^Aj-^^oll -^71^101 n 7ll^ c]l '^l Hl-5l-ol 
1-(13) 4^011 ^^^(RGB)Sl tilcl^ cllolBl ^ov^ ^^i->:0^(Vd)^Ai ^^§1-711 ^ 
4. Vgl >^^>^^-^(4)fe ^^^€^^1 ^1-^i^^ 7l]olE^-0^o^(Vgi)^ 7lx-l^^(GND) 

Ol-^VO.^ 5ll«i4l^^Sl-Ql TFTSl ^11^^ ^^^Aj^O.^^ 0-^^^7ll5|j7.lEl(12)3Zl- ^2:711 
2llAlBl(14)oll ^§1-1:^1 TFT^ =5ll<?l3l- ^-B-^l-'^ ^^.±:Bl-<y-i- 

(13) w>ol5fl>^£l£^ ^r]-, al7lA^, 711^1 E^-f^^ (Vgl )^ Vgl A^>a^(4) 

oi^^oflA] "a"^5l- Vgl ^5^^-^(4)21 #^el-<y ^1-^ "b"^(£^ "a"^^ 711o1e 
^el-olHlo^ ^^^o^l^^ TllolEe^oi ^>o^ "C"^)^ #^(probing)s}oi ^^^^1^ ^- 
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^s]^ TFT(10)£^1 Tll^^l^ o]^^g^ ^]o]^ sH^^(Vgh)l- ^^^^^j- 

Tfloje ^ej-oju] (20)011 ^^^Vcf. ZL^lJl Vcom ^.S^^-^(8)^ ^l^^l^ 
7llo]Es]-oll-(ll)oil Qn;^j?i]5}lAlEl(i2)5q- ^S^ljsfl a] (i4)ofl ^Va}-^ ^ajo. 

:£ 7^ £ 6011 ^^]^ Vgl ^5>^^-^(4)^ ^fll ^^1<:^11- H-Bftfl^ Ir^iojcf. 

£ 7^ ^^^-^l^i, Vgl ^^^^Y(4)^ £^ ii^ ^EflS] -^-^^^^^(Vee)* 

^5^^§>7l ^t!: Vee ^5^J^(52)^, ^sV* ^^S>^ ^^^(56)5q-, Vee ^5^^-^ 

(52) ^ ^ai-f-(56)oll ^^^^ ^^^<^ ^^^^o] ^V'^tsliS 7] (GND) 

'^l^^^ 711 0.^0^ (Vgl )^ 7llolMBl-<ai:(ll)o11 ^^^^ Vgl 7H^-f-(54)* ^ 

al^Vcf. Vee ^5^^^(52)fe ^« ^^^(2)^ Vgl ^a]«.(54) /.}o]o]] ^^S\o] 
<^l7l] ^^^5]^ ^j^^^^^(VDD)^ ^^^1^ afe ia^^Eflo^ ^^A^ ^ 

'iC^l* 1:^, -5V)^ ^^(Vee)# ^^^jsT-<^ Vgl >a ^-^(54)011 ^ 
^-¥-(56)^ ^J^^t^^Hl Vgh ^S^i^iG)^ ^^-¥-(2)011 ^^^^ ^^S)J7 

^:^H1 Vgl ^^-¥-(54)011 ^^^o] ^^^^^^^(Vdd)^I sr>ol5fl»g^ -^x] %v rq](^^ ofl 
^^a^l^^a^ ^€^1 ^(On) -^i-Efll- ^^1^ nfl)^7W ^1-^<>11711 ^^£1^ 7llolE§]-ol 
^^(Vgh)oll ^^5r>Jl ^^^-^^^^(Vdd)^ ^^7> yj^-lefl'iS. m 

^€^1 €-.2-^^ aH) Vgl >Jd ^-¥-(54)011 ^^Sl-711 slcf. Vgl 

'5d^^(54)^ Vee ^8^^^(52)^ ^^-¥-(56)<^1 ^^^l^ ^«^> ^^-¥- 

(56)^^E] ^^^^ ^^}o\] 7llolE^o.^^(Vgl)o^ 7l;<^^^(GND) 
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nfl, 7llolE^o.^^(Ygi)o) £ gs]- 7^0] ^^^(5Q)^^B\ ^ 

(GND)^ n^^slZL "A"7]:^d\]^] XFTS] Tflojeo]]^ 7lx-1^^(GND) ^l^o^s^ ^^vo] o] 
7|-^^S.^ TFTfe ^^^^H^^V^ ^fl^'^] ^-^^^t^. <^1<H1 tcj-el-, -^-^^^ J-flsfl^l ^1 (12)^ 
J±2i7'll2flAlE^(14)oll x^^^ ^s>-i-^ TFTofl ^^^^ ^11^^ ^^^-^ rfc^^e^-'y-i: 
(13) «J-^«^>7fl ^cf. "A"7l:?]:^ ^^12 ^i%(R2)2f T'flsflAlElCcDofl ^ a] 

=T^S;lr<^] m^^S]JL 7llc:>lm§>o]^o^(Vgh)fe 7] X-^ (QND) ^4 ^o. ^^ojig 7} 

o] «>^^5r>c|-. ^, ^^lojlollA-l^ 7llolEsrl-ol^o^(Vgh)^ ^11 si] ^1 El(Cl)# ^^^1 

£ 92] ^^^^i^i, Vgl ^5>a-^(4)^ ^^^^^^(Vee)* ^}^^ «j-4^'y-^>^ 

^A^o] o_^£]oj^ nfl 7l]olE^^^o^(Vgi)7l- 7lxi^^(GND)^ ^^^IS.^ ^^s}) 
^1- ^^^l^Bl(Ql)<q-, 7)lolE§]-cl^^(Vgh)o]l o^Sfl ;5iSl-l- ^^S>fe 711 

511^1 Bl(Cl)^, 711 311 A] el (CI) 51- 7l]olMel-<el(ll) AH oil ^^£lol 7l]olE5r>ol^^ 
(Vgh)<^l slsfl 7ll2llAlEl(ci)7l- nfl 711^1 Me|-ol( 11) ^o_^ Y^^fe ^§># 

^iii3l-5>7l 7112 ^■1l]-(R2)3l-, 7ll5llAlBl(Cl)o1] ^^>7l- M^^l^Bl(Ql)ol 
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ojnjB]!. ^^SH 7l^-l^^(GND)^ v}o]^^S\^] t}^ 7.]]3 

(R3)-ir ^fls y^-1^j-(R3)^ OQ^l-^o^S] >c-l*j-2j:o] cf . oj-i^^l , Vgl 

^el-^(ll):4 ^^;.l^Bj(Qi)oj ojplEioll ^^i-O.^ ^^51^ ^^^^^^(Vee)« 

lJ-^^<a-( Breakdown Voltage) ^^c>^ TflojEei-oi (11)0^1 ^^sj-^l ^1^. 

E^;<1>,B1(Q1)^ PNP^ <^ll ^ A] ^ ^^o] ^(on) ^^^^ ^ 

^011 rci-Ei- ^^s\o] o]u]B\$]. is]Ei# ^^Aj^iTii ^m-. nn^i^ici)^ ^^^s. 

Aj^v^o^ ^^o] ^(on) nfl^ 7llolM§l-ol^^(Vgh)77Ml ^S}!- 

^1* §1-^ ^^14. ^Ji^^S^l^^i^ ^^^1 ^-^^£1^, ^^^^^^ 

(Vee)^ ^^^^^^(Vdd) ^ iiI^^<y-^(AC)^ 7lx-1^^(GND)^ ^^SfTfl ^cf. ^ 
Aj^Hl, E?n;<l^El(Qi)^ ^^^^^^(Vdd)7> 7l^i^-^(GND)^ t^I^^II n)-^!- ^-^^ 
TflolE^o. ^^(Vgl)l- 7lX^^^(GND)S A] 71 7)1 ^i:!-. o] nfl, ^fluicfo]^ 

^(ZDl)^ ^^^^^^(Vee)^ 7llolje^^^^(Vgl)7> 7lx-l^^(GND)S ^^SlJ^S. 
^^^M 7l1sl]AlEl(ci)oi| ^sv^ ^12 ;<ii,KR2)^ ^-^^H 711 ol 

^el-'y(ll)^^ «o^^^^-. ?ll5fl^lEl(Cl)^-^El ^§1-^ TllolE^-^^^ 

(Vgl)* TFTofl ^fl^o] ^gA^^ ^ oi^ ^^^Ml #7>Al7l7ll ^Icf. 7ll sfl a] Bl (CDofl 
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(54)^ -^oj^V §1-711 Sl^l 7ll5l]AlEl(ci)^ ^12 ;<-l^h(R2)^ ^§1- ^^^(56) 

£ 10^ S. 6o\] 5.^1^ Vgl ^^^^^(4)^ ^113 ^^Hl^ H-El-^^ Sl^^olcf. 
S. lOS] ^^^oil^i, Vgl ^g^^^C4)^ 7llolE§l-ol^o^(Vgh)# ^>^£l ^-l^^^l^V 
m- ^•y-^chsV^l?!^ ^ilh(R)3f, 7lloiEei-o](ii)oi ^i^iEloi] ^^^Iji ^^^^^d^ 

(Vee)7> o]v]B\<>\] ol7l.^j7|. o>^5l 7l;^-l^<^l-^oll Hflol^7> ^ E^;^l^Bl(Q3) 
^, 7llolE§>ol^^(Vgh)oll 51*11 ^§l-# ^^§>^ ?il3i}lAlEl(C2)«- ^til^Vi:!.. c^7] 
^i, ^i^oKR)^ 20KQ, Tll^l e^I-oI^ (Vgh)fe 20V, ^^^^^^(Vee)^ 

-5V ^ 5'l]5llAlel(C2)^ ^^-8-^?]:^ 200;uF^ ^^^^i:^. ^i^J-(R)^ 711o1es1-o1^ 
^(Vgh)oii Si §11 711211^1 Ei(ci)7> nil 7iioimei-oi(ii) ^o.^ 

^^sl-eHl ^4. S?ll^l^El(Q3)^ NPN^ E^^l^El^A-l ofl^^^^i^v^o;! ^^oi 
^(on) ^1-Elll- ^xlS]-7ll £1^ olnlEloll^ ^^^^ (Vdd)^^ 9l7}S\jL ^o]^o\]^ 
^l^-l^^n «?17>^^^M1 ^-^ .^l-Ell^ ^^ISM '^I^IEISI- ^i^lBll- ^^Al7l7ll7ll 
SlJl ^-^^^S^m^i^l ^^ol ^-^nsl,^ -¥-^^j^^(VDD)7> 7lx-l^^(GND)^ 
^ofl rcl-el- ^-^^^cf. 7ll5l|AlB)(C2)fe <^-^^^S^l^^i^ ^^'^l ^(on) ^i-efl* -B" 
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^(on) ^j-Efll- ^^lS>7fl S]'^ :^^xl>,El(Q3)^ ^-^ ^j-Bfll- Tllo] 

^^(Vee)71- olT^'lB]^ ^i^El* ^^*H ^l^l^ef'^K 11)^1 ^^^4. «2n^^sAi^ 

^^71- 51 ^ yjx^^^S. ^^§1-711 ^cf. TFT(10)fe ^-^^^S^l^^i^ ^€ 

^-5-^^ ^, ^>-tl2l 7l]o]Eol] ol7>£]^ TljolE^-f ^^(Vgl)7> 7lX^^^(GND) 

(14)^1 ^§l-lr-gr cfl'^lE^ef-yClS)^^ «o^^^Ml ^cf. 

^Sj-^IO.^, ^ t^^l^ife ^-^^^S^l^^a^ ^^'^l ^--2.^51^ 7llolE5l-0] 

(11) ^^2] ^^ovj^ 7l;^^;^^(GND) ol^V(^_ tFToII ^fl^i^i a^a^^ ^ ^^)^^ 
TFT^l ^11^^ ^^^^1 71 711 ^si^ i^^l, 7lx^^^(GND)l- 

^^yo.^ ^ii-lt!: 5l-^l:<^l Si^^iS ^*>i- 

ol TFTSl ^ellolJJl- ;g^sH cll°l^el-'y(13)^ ™1-^^1 «o^^^i4. 
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^^^1 ^^^^^ Sli^. 
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11 

olEfel-Ol-i: Al-ojoll ^^^o] Q«^^^i^ ^-S-Sl-fe yl-sVE^^l^B^^ ^tilS]-^ ojl;^^^ 
[^^^oi- 2] 

^11 Cllojtlo^ 2]:ii?i::acf ^^^^ el-fe 

[^^% 3] 

^1 1 -^Hl Xi^^i, 

7fll ^V7l ^-^Al 7)lo]Ee|-o]o11 ol7>£]^ 

[^^*^ 41 

^1 1 ^^^1 3X^^^, 
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^fl 1 91^^], 
[^^^J- 6] 

^1-^^ ^^^^^ ^t^^^-y-^ 

I^^^J- 7] 

16 



I' 

[^^% 8] 
[^^% 9] 

^^^^^ 7];^^^^* ^7>Hl-o> ^V7l ^-^^Al7l^ 

^^1- <y7>S>JI Aj-71 ^€^^71- ^1-13:^ ^ ^1-7] 7l^^^^^t:f ^^1- ^V7l 

7llolEe]-Olo11 ^^Sf^ c]-;^!^ i^Sl-fe ^^1-^^ <al^^ S^I^Ajo] ^^J- ;(^17^ 

10] 
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^V7l 7]xi^^ oj^^VO.^ ^^7] 7\]o]^^o] Aj-o^ ^ov^ ^o]^ v^^]^ ^Vy] 
^^^^7f 7l^Vo1lAi ^^of^ 
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